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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

Thi s broadscope section covers nornal - wei ght,
portland cenent concrete, including formwork,
rei nforcement and finishing for building and
constructi on.

Drawi ngs nust include a conplete design indicating
the character of the work to be performed and giving
the foll ow ng:

Loadi ng assunptions and unit stresses used in the
desi gn

Details of reinforcenent, indicating reinforcing bar
si zes, bends, and stopping points; details of
stirrups; and |location and size of welded wire fabric

Specific locations for use of the various classes of
concrete when required

Details of all concrete sections show ng di nensions
and cover over reinforcenent

Details and | ocations of expansion and construction
joints including waterstops when required

Details and |l ocations of isolation joints
Locations and details which require a depressed
structural slab or other conditions in order to

provide finished surfaces at the sane el evations

Locations and details for architectural concrete
when required

Location of finishes for fornmed surfaces, nonolithic
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sl abs, and floor topping when required

Earth fills under concrete slabs on ground are
specified in Section 02311, "Excavati ng,
Backfilling, and Conpacting for Structures."

Cast-in-place |ightweight noninsul ati ng concrete
floor and roof fills are specified in Section 03331,
"Li ghtwei ght Architectural Concrete.”

Setting bearing plates, including bedding nortar, is
specified in Section 05120, "Structural Steel," and
Section 05210, "Steel Joists."

Metal floor decking and netal fornms to receive
concrete fills are specified in Section 05311
"Steel Floor Deck."

Fire-resistance-rated construction using
cast-in-place concrete is described in Underwiters
Laboratories, Inc., "Fire Resistance Ratings (BXUVY)"
included in UL FRD, and the "Fire Resistance
Ratings" contained in AlA CO 1.
Fire-resistance-rated construction linits aggregate
material s and concrete cover over reinforcenent.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

The publications listed below forma part of this section to the extent
ref erenced:

ACl | NTERNATI ONAL (ACl)

ACl 117 (1990) Standard Specification for
Tol erances for Concrete Construction and
Material s

ACl 302. 1R (1996) Quide for Concrete Floor and Sl ab
Construction

ACl 308 (1992) Standard Practice for Curing
Concrete
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ACl 315

ACl 318/ 318R

ACl 347

(1992) Details and Detailing of Concrete
Rei nf or cenent

(2002) Building Code Requirenents for
Structural Concrete and Commentary

(1989) Formmork for Concrete

ASTM | NTERNATI ONAL (ASTM

ASTM A 185

ASTM A 615/ A 615M

ASTM C 143/ C 143M

ASTM C 150

ASTM C 172

ASTM C 183

ASTM C 260

ASTM C 309

ASTM C 39/ C 39M

ASTM C 494/ C 494M

ASTM C 595

ASTM C 618

ASTM C 94/ C 94M

(2001) Standard Specification for Steel
Wl ded Wre Reinforcenent, Plain, for
Concrete

(2001b) Standard Specification for
Defornmed and Plain Billet-Steel Bars for
Concr et e Rei nforcenent

(2000) Standard Test Method for Slunp of
Hydraul i c- Cenent Concrete

(2002) Standard Specification for Portland
Cement

(1999) Standard Practice for Sanpling
Freshly M xed Concrete

(1997) Standard Practice for Sanpling and
the Amount of Testing of Hydraulic Cenent

(2001) Standard Specification for
Ai r-Entraining Adm xtures for Concrete

(1998a) Standard Specification for Liquid
Menbr ane- For mi ng Conpounds for Curing
Concrete

(2001) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

(1999ael) Standard Specification for
Chemical Admi xtures for Concrete

(2002) Standard Specification for Bl ended
Hydraul ic Cenents

(2001) Standard Specification for Coal Fly
Ash and Raw or Cal ci ned Natural Pozzol an
for Use as a Mneral Adm xture in Concrete

(2000e2) Standard Specification for
Ready- M xed Concrete
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ASTM C 989 (1999) Standard Specification for G ound
Granul ated Bl ast-Furnace Slag for Use in
Concrete and Mortars

ASTM C 990/ C 990M (2001a) Standard Specification for Joints
for Concrete Pipe, Manhol es and Precast
Box Sections Using Preforned Flexible
Joi nt Seal ants

ASTM D 1752 (1984; R 1996el) Standard Specification
for Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 2628 (1991; R 1998) Standard Specification for
Pref ormed Pol ychl oroprene El astoneric
Joint Seals for Concrete Pavenents

ASTM E 1155/ E 1155M (1996) Standard Test Method for
Det erm ni ng Fl oor Fl atness and Fl oor
Level ness Nunbers

.2 GENERAL
All work shall be in accordance with ACI 318/ 318R.

.3 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittal Procedures," and edit
the following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

The following shall be submitted in accordance with Section 01330,
"Subm ttal Procedures,” in sufficient detail to show full conpliance with
t he specification:
SD- 02 Shop Drawi ngs
Installation Drawi ngs shall be provided for the follow ng:
Concrete Pl acenent
For s
St eel Rei nf or cenent
Accessori es

SD- 05 Design Data
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1.

M x design data shall be submitted in accordance with the
paragraph entitled, "Ready-M x Concrete," of this section

SD- 06 Test Reports

Test reports shall be in accordance with tests as described in the
paragraph entitled, "Field Testing," of this section for the
following itens:

Slunp Tests

Ai r-Entrai nnent Tests

Concrete Tenperature Tests
Conpressive Strength Tests
Measur ement of Fl oor Tol erances

SD-07 Certificates
Bill of Lading for Ready-M x Concrete deliveries.

Certificates of conpliance shall be provided showi ng confornance
with referenced standards contained in this section for the
fol | owi ng:

Pr oposed Ready-M x Concrete
Fl'y Ash

Ai r-Entraining Adm xtures
St eel Rei nf or cenent

Wt er st ops

Curing Conpound

4 | NSTALLATI ON DRAW NGS

Installation drawi ngs for [Concrete Placenment] [Forns] [ Stee

Rei nforcement] [Accessories] shall show | ocations, dinensions, and
arrangenent, and indicated |ocations of expansion, contraction and control
joints for cast-in-place concrete sections.

.5 FLATNESS AND LEVELNESS OF FLOOR SLABS

.5.1 Fl oor Tol erance Measurenents

Fl oor flatness and | evel ness test, (FF and FL respectively), on floor slabs
shal |l be conducted in accordance with the provisions set forth in ASTME
1155/ E 1155M Al'so Zi calculation to be used shall be N mn.=A 10.

Fl oor tol erance neasurenents shall be made by the approved | aboratory and
i nspection service within 24 hours after conpletion of final troweling
operation and before forms and shores have been renoved, neasurenent shal
be taken with a Dipstick Auto-Read floor profiler instrument.

Results of floor tolerance tests, including formal notice of acceptance or

rejection of the work, shall be provided to the Contractor within 24 hours
after data collection.
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PART 2 PRODUCTS
2.1 READY- M X CONCRETE

Concrete shall be ready-m x concrete and ni x design data shall conformto

ASTM C 94/ C 94M mi ni mum Conpressive Strength [3000] [ ] psi [20]

[ ] Megapascal at 28 days. Slunp shall be between | ] and [ ]
inches mllinmeter, according to ASTM C 143/ C 143M

[Portland Cenent shall conformto ASTM C 150, Type | 1.1

[ Bl ended hydraulic cenent shall conformto ASTM C 595, Type [ 1.1

One brand and type of cement shall be used for formed concrete having
exposed-to-view finished surfaces.

Air-Entrai ning Adm xtures shall conformto ASTM C 260

Wat er - r educi ng admi xtures, retardi ng adm xtures, accel erating adm xtures,
wat er - reduci ng and accel erating adm xtures, and water-reduci ng and
retardi ng adm xtures shall conformto ASTM C 494/ C 494M

Fly Ash [is required] [used] as an adm xture [and] shall conformto ASTM C
618, Class [Cor F] with 4 percent nmaxi mum|oss on ignition and between 15
to 35 percent naxi mum cenent replacenent by wei ght.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: G ound granul ated bl ast furnace slag and fly
ash are materials listed in the EPA' s Conprehensive
Procurenment Cui delines (CPQ

(http://ww. epa.gov/cpg/). If the

Archi tect/ Engi neer deternines that use of certain
materials neeting the CPG content standards and

gui delines would result in inadequate conpetition

do not neet quality/ performance specifications, are
avai |l abl e at an unreasonable price or are not
available within a reasonable tinme frane, the
Architect/ Engineer may subnit witten justification
and supporting docunentation for not procuring
designated itens containing recovered nmateri al
Witten justification may be subnmitted on a Request
for Waiver Formto the NASA Environnental Program
Manager for approval. The Request for Wiver Form
is located in the NASA Procedures and Cuidelines
(NPG 8830.1) (http://nodis3.gsfc. nasa. gov).

EE R R R R R R R R R R R R R R R R R R R R R R R I R

Ground granul ated bl ast furnace slag [is required] [used] as an adm xture
[and] shall conformto ASTM C 989, Grade [120] with between 25 to 50
percent maxi mum cenent repl acenent by wei ght.

2.2  STEEL REI NFORCEMENT

2.2.1 Def ornmed Steel Bars
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Steel bars shall conformto ASTM A 615/ A 615M G ade [60] | ] and AC
318/ 318R

2.2.2 Wl ded Wre Fabric
Wel ded wire fabric shall conformto ASTM A 185
2.3 FORNVB

Fornms shall be of wood, steel, or other approved material and shall conform
to ACl 318/ 318R

Formrel ease shall conformto ACl 347

2.4  ACCESSORI ES

2.4.1 Wat er st ops
Wat er st ops shall be the flat dunbbell type not |less than 3/16-inch 5
mllineter thick for widths up to 5 inches 125 nmillineter and not |ess than
3/8-inch 10 miIlineter thick for widths 5 inches 125 mllineter and over.

[Wat erstops shall be nmade of rubber and shall conformto ASTM D 1752.]

[Wat erstops shall be nmade of polyvinylchloride (PVC) and shall conformto |
ASTM C 990/ C 990M [ ASTM D 2628.]]

2.4.2 Cheni cal Fl oor Hardener
Har dener shall be a col orl ess aqueous solution containing a blend of
magnesi um fl uorosilicate and zinc fluorosilicate conmbined with a wetting
agent. Solution shall contain not |ess than 2 pounds of fluorosilicates
per gallon 120 gram of fluorosilicates per liter (approxinmate 0.5 kil ogram
per 4 liter). An approved proprietary chem cal hardener nay be used
provi ded hardener is delivered ready for use in manufacturer's origina
cont ai ners.

2.4.3 Curing Conpound
Curing conpound shall conformto ASTM C 309.

PART 3 EXECUTI ON

3.1 FORM WORK
Form work shall be in accordance with ACI 318/ 318R

3.1.1 Preparation of Form Surfaces
Fornms shall be true to |line and grade, nortar-tight, and sufficiently rigid
to prevent objectionable defornmation under |oad. Form surfaces for

permanent |y exposed faces shall be snoboth, free fromirregularities, dents,
sags, or holes. Exposed joints and exposed edges shall be chanfered.
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Internal ties shall be so arranged that when the forns are renoved, the
formties will be not less than 2 inches 50 nmillimeter fromconcrete
surfaces permanently exposed to view or exposed to water on the finished
structure.

1.2 Form Coat i ng

Fornms for exposed surfaces shall be coated with a nonstaining formrel ease
coating which shall be applied [shortly before concrete is placed.] [before
the steel case is added to avoid contami nating the reinforcing steel.]
Fornms for unexposed surfaces may be wetted in lieu of coating inmediately
before the placing of concrete, except that in freezing weather form

rel ease coating shall be used.

.1.3 Renoval of Forns
Fornms shall be removed carefully to prevent damage to the concrete. Forms

shal |l not be renpved before the expiration of the minimumtinme indicated
bel ow.

Arches, beans and deck-type sl abs 144 hours
Colums and walls (lifts 15 feet and under) 24 hours
Columms and walls (lifts over 15 feet) 48 hours
Colums and walls (lifts 4.5 neter and under) 24 hours
Colums and walls (lifts over 4.5 neter) 48 hours

.2 STEEL REI NFORCI NG

2.1 Gener al

Rei nforcement shall be free fromloose, flaky rust and scale, and free from
oil, grease, or other coating which m ght destroy or reduce the

rei nforcement's bond with the concrete.

.2.2 Fabricati on

Steel reinforcenent shall be shop fabricated in accordance with ACl 315.
Shop details and bending shall be in accordance with ACl 318/ 318R

. 2.3 Splicing
Splices shall be in accordance with ACI 318/ 318R
.2.4 Supports

Rei nforcenment shall be secured in place by the use of nmetal or concrete
supports, spacers, or ties.

.3 EMBEDDED | TEMS
Before placing concrete, care shall be taken to deternine that all enbedded
itens are firmy and securely fastened in place. Enbedded itens shall be

free of oil and other foreign matter such as | oose coatings of rust, paint
and scale. Enbedding of wood in concrete will be permitted only when
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specifically authorized or directed.
.4 Bl LL OF LADI NG

Bill of Lading for each ready-m x concrete delivery shall be in accordance
with ASTM C 94/ C 94M

.5 CONCRETE CONVEYI NG

Concrete shall be conveyed frommxers to fornms as rapidly as practical by
nmet hods that will prevent segregation or |oss of ingredients.

.6  CONCRETE PLACI NG
.6.1 Ceneral Pl acing Requirenents
Concrete shall be placed in accordance with ACI 318/ 318R

Concrete shall be worked into the corners and angles of the forns and
around reinforcenent and enbedded items without permitting the materials to
segregate. Concrete shall be placed within [90] [ ] mnutes after it
has been mxed. It shall be placed on clean, danp surfaces free from
water, ice, frost, nud, debris, or objectionable coatings. Concrete shal
be consolidated with the aid of nechanical vibrating equi pmrent suppl enent ed
by handspadi ng and tanping. Vibrating equi pnent shall be of the interna

t ype.

.6.2 Lifts in Concrete

Concrete shall be deposited in horizontal |ayers not to exceed [24] | ]
i nches [600] [ ] millimeter in thickness. Placenent shall be carried
on at a rate that will prevent the fornation of cold joints. Slabs shal

be placed in one lift.
.7 FI NI SHI NG

Def ective concrete, voids left by the renoval of tie rods, and ridges and
| ocal bul ging on concrete surfaces permanently exposed to view or exposed
to water on the finished structure shall be repaired imedi ately after the
renoval of fornms. Voids left by the renpval of the tie rods shall be
reanmed and conpletely filled with dry-patching nortar. Defective concrete
shal |l be repaired by cutting out the unsatisfactory material and pl acing
new concrete secured with keys, dovetails, or anchors. Excessive rubbing
of formed surfaces will not be permtted. Unfornmed surfaces of concrete
exposed in the conpleted work shall have a wood float finish without
additional nortar and shall be true to indicated el evations. O her
surfaces shall be brought to specified elevations and | eft true and regul ar

Fl oor flatness and floor |evel ness shall be checked using the F-Nunber
Systemin accordance with ASTM E 1155/ E 1155M Sl ab sections neasuring at
or above both of the specified mnimmlocal F-nunbers shall be accepted
for tol erance conpliance as constructed. Sections of floor slabs-on-grade
nmeasuri ng bel ow either (or both) of the specified mninumlocal F-nunbers
shal | be renoved and replaced or ground. Sections of elevated sl abs
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3.

nmeasuring bel ow either (or both) of the specified mninumlocal F-nunbers
shal |l be retopped. No renedies for sub-m nimum |l ocal F-nunber other than
repl acenent of slabs-on-grade, and grinding or re-topping of elevated sl abs
will be permtted. For the purposes of this paragraph, a floor section
shal | be rectangul ar area bound by colum or half-colum lines or |00
square feet mnimumfloor area

.8 TROWAEL FI NI SH

A trowel finish shall be applied to slab surfaces that are to be exposed to
view or covered with resilient flooring, paint, or other finish coating
syst ens.

Final troweling shall be started when a ringing sound is produced as trowel
is nmoved over the surface. Surface shall be consolidated by hand troweling
operation. Finished surfaces shall be free of trowel narks, uniformin
texture and appearance. Surface defects of sufficient magnitude to show

t hrough floor covering shall be removed by grinding.

8.1 Fl at Fl oor Fi ni shes

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Floor flatness and floor |evelness wll

af fect the appearance and function of finishes
applied to the concrete and in situations such as

| arge or |long expanses of glossy floor materials.
Low tol erances for subsequent finish materials (thin
set ceram c and porcelain tile and wood gymasi um
floors, etc.) and equipnent will dictate to the
designer to specify higher than nornal fl oor
flatness requirenents. Hi gher "F' are nore
stringent and tighter tol erances of F nunbers stop
at 100. The nunbers provided in brackets are

typi cal nunbers, but A/E should research and sel ect
F nunbers hi gh enough to get desired results but not
so high as to cause undue cost increases and
construction issues. A FF20/FL15 is equivalent to 8
mmin 5.05 5/16 inches in 10 feet. This test method
is not suitable for unshored decks. Fitted
partitions need FL greater than or equal to 25.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

ACl 302. 1R construct in accordance with one of the methods recomended in
Table 7.15.3, "Typical Conposite FF/ FL Values for Various Construction
Met hods. " ACI 117 for tolerances tested by ASTM E 1155/ E 1155M These
requi renents are based upon the |latest FF/ FL nethod.

Fl oor slabs shall conformto the followi ng ACI F-nunber requirenents unless
not ed ot herwi se:

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The F-nunbers are given for purposes of
illustration only.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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Sl ab on G ade:

Specified Overall Values - FF30/FL23 m ni mum [ FF / FL |
M ni nrum Local Values - FF17/FL15 mi ni mum [ FF / FL ]

Level Suspended Sl abs Shored Until After Testing:

Specified Overall Values - FF25/FL20 m ni mum [ FF / FL |
M ni nrum Local Val ues - FF17/FL15 mi ni rum [ FF / FL ]

Unl evel Shored Suspended Sl abs and Unshored Suspended Sl abs:

Specified Overall Values - FF25 [FF__ |
M ni nrum Local Values - FL17 [FL

Fl oor sl abs subject to vehicular traffic or receiving thin-set flooring
shal |

a.

3.8.1.1

3.

conformto the foll owing ACl F-nunber requirenents:

Sl ab on G ade:

Specified Overall Values - FF35/FL25 m ni mum [ FF / FL |
M ni nrum Local Val ues - FF25/FL17 m ni mum [ FF / FL ]

Level Suspended Sl abs Shored Until After Testing:

Specified Overall Values - FF30/FL20 m ni mum [ FF / FL |
M ni nrum Local Val ues - FF25/FL15 mi ni mum [ FF / FL ]

Unl evel Shored Suspended Sl abs and Unshored Suspended Sl abs:

Specified Overall Values - FF30 [FF____ ]
M ni num Local Values - FL25 [FL____ ]

Measur enent of Floor Tol erances

Test floor slabs within 24 hours of the final troweling. Provide tests to
Contracting O ficer within 12 hours after collecting data. Floor flatness

i nspector shall provide a tol erance report which shall include:
a. Nane of Project
b. Nane of Contractor
c. Date of Data Collection
d. Date of Tol erance Report
e. A Key Plan Show ng Location of Data Coll ected

9

f.

Results Required by ASTM E 1155/ E 1155M

CHEM CAL- HARDENER TREATMENT
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NOTE: Slab surfaces requiring a chem cal hardener
nmust be indicated. Such treatment is suitable for
surfaces of concrete floors in equi pnment roons and
on other floor surfaces that are subject to |light
foot traffic only and will not be covered with
resilient flooring, paint, or other finish coating.

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

Li qui d- Chemi cal Fl oor Hardener shall be applied where indicated after
curing and drying concrete surface. Liquid hardener shall be diluted with
water and applied in three coats. First coat shall be one-third strength,
second coat one-half strength, and third coat two-thirds strength. Each
coat shall be applied evenly and allowed to dry 24 hours between coats.

Proprietary chem cal hardeners shall be applied in accordance with
manufacturer's printed directions.

.10 CURI NG AND PROTECTI ON
Concrete shall be cured in accordance with ACH 308.

Curing shall be acconplished by mpist curing, by noisture-retaining cover
curing, by menbrane curing, or by conbinations thereof.

Moi st curing shall be acconplished by keeping surface of concrete wet or by
covering with absorptive cover saturated with water and kept wet.

Moi sture-retai ning cover curing shall be acconplished by covering concrete
surfaces with noisture-retaining cover for curing concrete.

Menbrane curing shall be acconplished by applying specified
menbrane-form ng curing conpound to danp concrete surfaces as soon as
noi sture filmhas di sappeared.

11 FI ELD TESTI NG

Testing shall conformto ASTM C 39/C 39M Quality-control during
construction shall be by the Contractor

Speci nens shall be tested for Conmpressive Strength at 7 days and at 28 days
for each design mx

[Slump shall be tested at the [plant] [site] for each design mx |
Air-Entrai nnent] [Concrete Tenperature] according to ASTM C 143/ C 143M ]

Test frequency according to [ASTM C 183 and] ASTM C 172.

-- End of Section --
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